A novel neurological phenotype in mice lacking mitochondrial manganese superoxide dismutase.
Reactive oxygen species (ROS) have been implicated in a wide range of degenerative processes including amyotrophic lateral sclerosis, ischemic heart disease, Alzheimer disease, Parkinson disease and aging. ROS are generated by mitochondria as the toxic by-products of oxidative phosphorylation, their energy generating pathway. Genetic inactivation of the mitochondrial form of superoxide dismutase in mice results in dilated cardiomyopathy, hepatic lipid accumulation and early neonatal death. We report that treatment with the superoxide dismutase (SOD) mimetic Manganese 5, 10, 15, 20-tetrakis (4-benzoic acid) porphyrin (MnTBAP) rescues these Sod2tm1Cje(-/-) mutant mice from this systemic pathology and dramatically prolongs their survival. The animals instead develop a pronounced movement disorder progressing to total debilitation by three weeks of age. Neuropathologic evaluation reveals a striking spongiform degeneration of the cortex and specific brain stem nuclei associated with gliosis and intramyelinic vacuolization similar to that observed in cytotoxic edema and disorders associated with mitochondrial abnormalities such as Leighs disease and Canavans disease. We believe that due to the failure of MnTBAP to cross the blood brain barrier progressive neuropathology is caused by excessive mitochondrial production of ROS. Consequently, MnTBAP-treated Sod2tm1Cje(-/-) mice may provide an excellent model for examining the relationship between free radicals and neurodegenerative diseases and for screening new drugs to treat these disorders.